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Introduction and objectives: Digital subtraction angiography (DSA)
is the gold standard for diagnosing lower extremity (LE) arterial lesions.
However, duplex ultrasound (DUS) imaging is a widely used, safe, and
noninvasive method of detecting LE lesions. The purpose of this study is to
establish DUS criteria for detecting and grading de novo stenotic lesions in
the femoropopliteal arterial segment.
Methods: A prospective database was established including all patients
who underwent LE endovascular interventions between 2004 and 2009.
Patients with de novo stenotic lesions in the femoropopliteal segment were
selected. DUS and DSA data pairs 30 days apart were analyzed. Peak
systolic velocity (PSV; cm/s), velocity ratio (Vr), and DSA stenosis were
noted. Linear regression and ROC curves were used.
Results: A total of 275 lesions in 200 patients were analyzed. Indica-
tions were claudication (50.9%), rest pain (10.9%), and tissue loss (38.2%).
The mean interval between DUS and DSA was 24 days. PSV (R 0.80, R2
 0.641, P .001) and Vr (R 0.73, R2 0.546, P .001) both showed
strong correlation with degree of angiographic stenosis. ROC analysis
showed that to detect 70% stenosis, a PSV of 200 had 89.2% sensitivity
and 89.7% specificity and a Vr 2.0 had 88.7% sensitivity and 90.2%
specificity (Table I). Similarly, to differentiate between 50% and 50%
stenosis, PSV 150 and Vr 1.5 were highly specific and predictive (Table
II). Combining both PSV200 and Vr2.0 for70% stenosis gave 79.0%
sensitivity, 99.0% specificity, 99.0% positive predictive value (PPV) and
85.0% negative predictive value (NPV).Conclusions: DUS shows a strong agreement with angiography and
has good accuracy in detecting femoropopliteal lesions. We propose DUS
criteria of PSV 200 and Vr 2.0 for detecting 70% de novo stenosis in
the femoropopliteal arterial segment.
Table I. Cutoff values of peak systolic velocity (PSV) and
velocity ratio (Vr) for 70% stenosis
Variable Sensitivity Specificity PPV NPV
(%) (%) (%) (%)
PSV, cm/s
180 94.3 88.9 92.0 92.0
190 92.4 89.7 92.0 90.0
200 89.2 89.7 92.0 86.0
210 88.0 90.6 93.0 85.0
Vr
1.60 93.9 86.6 91.0 91.0
1.65 93.0 87.8 91.0 90.0
1.75 92.2 89.0 92.0 89.0
1.80 91.3 89.0 92.0 88.0
2.0 88.7 90.2 93.0 85.0
Table II. Cutoff values of peak systolic velocity (PSV)
and velocity ratio (Vr) for 50% stenosis
Variable Sensitivity Specificity PPV NPV
(%) (%) (%) (%)
PSV, cm/s
140 94.9 98.0 99.0 91.0
145 94.4 98.0 99.0 91.0
150 94.4 99.0 99.0 91.0
165 93.8 100.0 100.0 90.0
Vr
1.25 93.4 84.8 92.0 88.0
1.30 92.4 89.4 95.0 86.0
1.40 91.6 94.0 97.0 85.0
1.50 90.8 97.0 98.0 84.0
1.55 90.1 97.0 98.0 83.0
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Introduction and objectives: Lower extremity (LE) arterial trauma
and its treatment may lead to compartment syndrome. In that setting, the
decision to perform fasciotomies is multifactorial and not well delineated.
We evaluated the outcomes of patients with surgically treated LE arterial
injury who underwent early or delayed fasciotomies.
Methods: The National Trauma Data Bank (NTDB) was retrospec-
tively reviewed for patients who had LE arterial trauma and underwent both
open vascular repair and fasciotomies. Exclusion criteria were additional
non-LE vascular trauma, head or spinal cord injuries, crush injuries, burn
injuries, and declaration of death on arrival. Patients were divided into those
in whom fasciotomies were performed 8 hours (early group) or 8 hours
after open vascular repair (late group). Comparative analyses of demograph-
ics, injury characteristics, complications, and outcomes were performed.
Results: Of the 4253 patients in the database with vascular LE trauma,
620 met the criteria, of which 546 patients were in the early group and 74
were in the late group. There were no significant differences in age, gender,
race, insurance, and geographic region between the two groups. There was,
likewise, no difference in mechanism of injury, injury severity, associated
injuries, and type of vascular repair. A higher incidence of iliac artery injury
was observed in the late group (27% vs 6.4%, P  .001). Patients in the late
group had higher rates of amputation (24.3% vs 8.4%, P  .001), compart-
ment syndrome (28.4% vs 11.4%, P  .001), and mean hospital length of
stay (24.7 14.9 vs 18.6 20.7 days, P .003) compared with those in the
early group. Multivariate analysis identified late fasciotomy was predictive of
limb amputation (OR, 3.8; 95% CI, 2.02-7.15, P  .0001).
Conclusions: In patients who undergo open vascular repair of LE
arterial injury, delayed fasciotomy is associated with an increased rate of
compartment syndrome and amputation.
